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(54) Title: A PEN SHAPED DEVICE FOR NASAL ADMINISTRATION OF DOSES OF A LIQUID MEDICINE 



(57) Abstract 

A pen shaped device for nasal administration of doses of a liquid medi- 
cine, comprising a first and a second housing clement, the first housing ele- 
ment (1) comprising a cartridge for the medecine, this cartridge being at one 
end closed by a piston (21) and being at its other end closed by a valve (7, 9), 
which may be opened to connect the cartridge to a spray nozzle (12). When the 
two housing elements are rotated relatively to each other, a nut member (27) is 
proportional to the rotation moved along a threaded piston rod (22) to comp- 
ress a helical spring (32) to act via the nut clement (27) and the piston rod (22) 
on the piston (21) to put the content of the cartridge under pressure, which 
pressure may be released by opening the valve (7, 9) to lead the medicine in the 
cartridge to the nozzle (12), 
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A PEN SHAPED DEVICE FOR NASAL ADMINISTRATION OF DOSES 
OF A LIQUID MEDICINE 

The invention concerns a dispensing device for dispensing dosed 
quantities of a fluid medicine as an aerosol, e.g. insulin to be assimilated through the 
nasal mucous membranes. 
5 Many sorts of medidne are not appropriate for being orally consumed 

as they are destroyed very quickly in the alimentary canal. Such medicines, 
therefore, have to be injected to be directly assimilated in the blood. 

When sudi medicines have to be taken frequently through a long 
period or even the life long as it is the case with e.g. insulin for diabetics, the wish 
10 for a method of taking the medidnes without frequent injections occurs. Here the 
assimilation through the nasal mucous membranes is seen as a solution- 
Prom European Patent Application No. 308,100 is known a dispensing 
apparatus for dispensing metered quantities of pressurized fluid and in particular for 
nasal administration of insulin. 
1 5 EP 308, 1 GO meets the wishes for a device which may be used for nasal 

administration of e.g. insulin, as an activation of the device releases a metered 
quantity of liquid. However, the amount of liquid released by each activation is preset 
by the manufacturer of the spray valve, and If a bigger dose than this preset one is 
wanted, the device must be activated repetitively until the wanted dose is dispensed. 
20 The use of a propellant gas as in EP 308,100 Is undesirable for more 

reasons. First of all, precaution should be taken to assure that the propellant gas Is 
kept out of contact with the medicine. Further, tiie content of suffident propellant gas 
to dispense the total content of medicine involves the risk tiiat an overdose is 
dispensed If tiie metering valve fails. Finally, as the device is intended to be 
25 disposed of when the medidne content is used up, It is against ttie time spirit to use 
disposable devices containing propellant gases. 

Consequentiy, it is the object of the invention to provide a dispensing 
apparatus for nasal administration of medidne such as insulin in preset doses 
wittiout tiie use of a propellant gas. Another object is to provide a device which has 
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the same neutral pen shape as the known pen syringes for subcutaneous injection 
of insulin. 

This is obtained by a device for nasal administration of a number of 
measured doses of a liquid medicine, especially insulin, comprising a first and a 
5 second housing element coupled together to allow rotation but no axial displacement 
of the first housing element with respect to the second housing element, said first 
housing element comprising a cartridge containing the liquid and being sealed by 
a piston at the end coupled to the second housing element and being at its other 
end closed by a valve to communicate the liquid In the cartridge with a spray noi^le 

10 when opened, the device according to the invention being characterized in that it 
further comprises a threaded piston rod engaging the piston of the cartridge un- 
rotatably with respect to the first housing element and disposed in the second 
housing element to move axially therein, a nut element mounted unrotatably but 
axially displacably In the second housing element and engaging the thread of the 

15 piston rod, a helical spring abutting at its one end an internal annular abutment on 
the second housing element and at Its other end a shoulder on the nut element to 
press this nut element and thereby the piston rod and the piston In the directions 
towards the outlet end of the cartridge setting the liquid therein under pressure to 
be released by opening the valve for spraying out a dose of the fiquid, the housing 

20 elements, the rod, and the nut cooperating so that relative rotation between the 
housing elements In a selected direction causes relative rotation between the rod 
and the nut element making the nut element move axially in the second housing 
element in a direction to compress the helical spring. 

The device according to the invention further provides a dispenser 

25 which vM work In all positions and in which the liquid remans sterile as no unclean 
air is to replace the liquid removed from the cartridge durfrig the spraying. 

According to the Invention, the piston rod may be snap locked into the 
piston preventing a possible vacuum, which may emerge in the cartridge, from 
drawing the piston into the cartridge leaving an axial play between the piston rod 

30 and the friston. 
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To ensure that the liquid will hit the part of the nasal mucous membrane 
which is effective in assimilating the medicme, the nozzle is appropriately made to 
spray out the liquid at an angle of 0-3Cy*0 defining the spray as ranging from a jet 
spray to a fan shaped spray. 
5 The nut element may define at least one radially protruding axially 

extending projection on an exterior portion thereof, and this projection or these 
projections may be received in one or more corresponding axially extending groove 
or grooves in an inner portion of the second housing element thereby providing a 
coupling between this housing element and the nut element ensuring that the nut 
10 element may be rotated with the second housing element and be axially displaced 
in this housing element, 

A stop may be provided limiting the axial movement of the nut element 
into the second housing element, thus limiting the loading of the device to a set 
maximum dose. 

15 Also the movement of the nut element along the piston rod may be 

limited to avoid setting a larger dose than actually remains in the cartridge. 

In a preferred embodiment of the invention, the device has a removable 
protective cap configured to receive the first housing element and abutting when 
mounted there on the second housing element; and means for releasably coupling 

20 the protective cap and the first housing element for rotation together, so that rotation 
of the protective cap with respect to the second housing element causes rotation of 
the first housing element with respect to the second housing element 

The abutting edges of the second housing element and the protective 
cap may comprise pointing means and scale means, respectively, to measure the 

25 relative rotation of the protective cap, and tiiereby tiie first housing element, witii 
respect to ttie second housing element. The displacement of tiie nut element is 
proportional to this relative rotation and the measuring of tiie relative rotation 
cor^quentiy Is a measuring of the set dose. 

Means may be provided for providing detents at selected rotational 

30 postUons of the first housing element witii respect to the second housing elem^ 
maidng the extend of the relative rotation hearable, tactile, and visible as a dick is 
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heard and a resistance variation is felt each time a detent is passed during the 
relative rotation the size of which may be seen from the relative position of the 
pointing means and the scale. 

The coupling means for coupling the protective cap to the first housing 

5 element may allow the protective cap to receive the first housing element in multiple 
different angular positions of the protective cap with respect to the first housing 
element to allow the protective cap to be oriented at a selected position witii respect 
to the second housing element, regardless of the detent rotational position of the 
first housing element in tiie second housing element This way rt is always possible 

10 to mount the protective cap in position with the "O" of lis scale in line with tiie 
pointing means on tiie second housing element. 

By the abutting edges having Interlocking means for defining a selected 
angular position of the protective cap with respect to ttie second housing element 
it may be ensured that the cap is mounted in its 0-position when the pen is stored 

15 away after use. The interlocking means may appropriately comprise a recess on ttie 
abutting edge of the protective cap and a projection on tiie abutting edge of ttie 
second housing element, tiie projection being shaped to fit into ttie recess to define 

the selected position. 

In a prefen-ed embodiment of tiie device according to the Invention, tiie 

20 piston rod is made unrotataWe by fitting ttirough an opening in an anti-rotati'on disc, 
the opening being circular witii at least one projection protruding into the opening, 
by the piston rod having a corresponding profile with recesses corresponding to the 
projections, and by tiie antin-otary disc being at its periphery provided witii alterna- 
ting spaces and teeth fitting into a castellated end of the first housing element 

25 Further, the anti-rotary disc senres as an abutment for the nut element limiting tiie 
movement of tiiis element tovrards the cartridge. 

The abutting faces of the nut element and tiie artkotary disc are 
shaped as annular ramps which when In mutual abutinent allow only relative rotation 
of the first and second housing elements in a device toading direction. Thereby it is 

30 precluded that a relative rotation in a direction to unload the device to annul a set 
dose is continued when the device is unloaded. Such a continued relative rotation 
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could draw the piston rod free of the piston and provide an axial play which would 
undermine the correct dosing. 

In a preferred embodiment, the nut element may have a tubular 
extension coaxlally surrounding the piston rod and terminated by a knob at the outer 
5 end of the second housing element, this knob being flush with the edge of this outer 
end, when the annular ramps of the anti-rotary disc and the nut member are in a 
mutual abutment giving a tactile and visible indication v^^ether the device is loaded 
or not 

In the following the invention is specified in further detail reference 
10 to tiie drawing In which 



Rg. 1 shows a plan view of a dispenser according to the 

invention, 

Rg. 2 shows a plan view of the protective cap, 

Rg. 3 shows a sectional view along tiie line lli-lll in Rg. 1, but 

15 witiiout tiie piston rod, 

Rg. 4 shows an enlarged plan view of the anti-rotary disc, 

Rg. 5 shows a side view of the disc in Rg. 4. 

Rg. 6 shows an enlarged detail of the abutting edges of the 

protective cap and the second housing element in dose 

20 setting position, and 

Rg. 7 shows the detail of Rg. 6 in dosed position for storing. 



Rg. 1 shows a pen shaped device having a first housing element 1 and 
a second housing element 2 snapped together by an external bead 3, and the first 
housing element 1 being snapped into an annular groove 4 in the second housing 
25 element 2 permitting the two housing elements to be rotated in relation to each otiier 
about tiie common lengtii axis, but not to be displaced in relation to each otiier 
along tills axis. 

Tiie first housing element 1 forms a cartridge for a liquid medicine and 
Is at its one end provided with a neck forming a vaive diamber 5 communicating at 
30 its one end with the housing element and being at its other end dosed by a valve 
block 6 fitting into an annular sealing 7 fitted to the valve chamber 5 by a fermle 8. 
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The valve block has radial ducts 9 leading to a central bore 10 and being at the 
outer ends sealed by the Inner cyfindric surface of the annular sealing 7 when the 
valve is closed. An inner element 1 1 of a spray nozzle has a rod fitting into the bore 
10 with a small clearance leaving a duct leading to a spray nozzle 12 in a nozzle 
5 element 13 surrounding the inner element 11 leaving a fine duct from the bore 10 
to the nozzle 12. 

The nozzle element 13 is prowded with a tubular central part 14 fitting 
over the part with the bore 10. An internal annular bead 15 in the part 14 is lodged 
in an annular groove 16 in the part with the central bore. 

10 The nozzle element 13 further comprises a shirt 17 sun'ounding at 

some distance the tubular central part 14 and being at its edge snapped on the 
neck 18 of a release member 19 filling over the outer end of the cartridge, the neck 
18 of the release member 19 beir^ so much shorter than the neck of the cartridge 
that it may be axially displaced atong the neck of the cartridge limited by its outer 

15 end abutting the fenule or by Its shoulder abutting the shoulder of the cartridge. 

The nozzle element and release member 19 are kept In their position 
with the neck 18 of the release member 19 abutting the fenrul© 8 by a heOcal spring 
20 surrounding the central part 14 of the nozzle element 13 abutting at its one end 
*the femjie 8 and at its other end a contact face between the central part 14 and the 

20 skirt 17 of the nozzle element 13. In tiiis position the radial ducts 9 lie opposite the 
sealing 7 and the valve Is dosed. When the release member 19 Is displaced In its 
axial direction to bring its Internal shoulders in abutment with the outer shoulders of 
the cartridge, the radial ducts 9 are passed past the sealing 7 and into the valve 
chamber 5 and a communication between the llqukj In the cartridge Is established 

25 through the chamber 5, the radial ducts 9, the bore 10 and the clearance between 
the inner element 1 1 and the nozzle element 13 to the spray nozzle 12. This way the 
liquid In the cartridge will be sprayed out through the nozzle 12 when set under 
pressure as described below. 

The pressure in the cartridge is provided by ©certing upon a piston 21 . 

30 which closes the end of the cartridge opposite the neck, a force trying to force this 
piston into the cartridge. A sealing element, which here Is shown as an 0-ring 
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mounted in a circumferential groove in the piston, provides a sealing between the 
piston and the cartridge wall. 

A piston rod 22 engaging the piston 21 protrudes through an anti 
rotary disc 23 mounted at the end of the first housing element 1 to make the piston 
5 rod unrotatable in relation to this housing element* 

This may be obtained by the disc, as shown in Figs. 4 and 5 having 
spaced teeth 42 along its periphery fitting into a castellated end of the first housing 
element and by the piston rod having a non-drcular profile fitting into a correspond- 
ing central openirrg In the disc. The piston rod is a mainly cylindric. threaded rod 
10 having diametrically opposite axial recesses 25 engaged by corresponding 
diametrically opposite projections 26 in the manly circular opening of the anti-rotary 
disc. 

The mainly cylindric piston rod 22 is threaded and is surrounded by a 
nut element 27 having at its end facing and abutting the anti-rotary disc a short 

15 internal thread 28, the rest of the inner surface of the nut element 27 being smooth 
fitting over the threaded piston rod to guide this rod in its axial movement The nut 
element has at its threaded end extemal axial ribs 29 engaging internal axial grooves 
in the second housing element 2 making the nut element 27 inrotatable, but axially 
displaceable in this housing element. 

20 The grooves in the second housing element are each defined by pairs 

of spaced internal projections 30 in the second housing element. Together with the 
ribs 29 ending in a plate 41 at the end abutting the anti-rotary disc the projections 
30 define a stop for the movement of the nut element as the plate 41 fits closely into 
the circular bore of the second housing element and consequently will abut the ends 

25 of the projections 30 when the nut element is displaced into the second housing 
element Thereby the maximal loading of the device is limited. 

When the piston rod 22 is rotated relatively to tiie nut element 27 in one 
direction by rotating the first housing element relatively to the second housing 
element the nut el^ent is moved away from its abutment 31 on the anti-rotary disc 

30 23 and is displaced further into the second housing element compressing a helical 
spring 32 abutting at its one end tiie nut element and at its other end a protrusion 
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on the inner surface of the tubular second housing element. The compressed spring 
32 will try to press the nut element back to abut the disc 23, and this force exerted 
on the nut member will be transmitted to the piston rod and the piston through the 
threads in the nut element on the piston rod, thereby setting the content of the 
5 cartridge under pressure. This pressure may be released by operating the valve to 
spray out the preselected dose of the medicine in the cartridge. During this spraying 
the piston is moved into the cartridge untfl the nut member abuts the disc 23 again. 

At its end opposite the piston the piston rod is provided vnth a head 
40 limiting the movement of the nut element along the piston rod to assure that a 
10 dose exceeding the remaining liquid in the cartridge may not be preset. 

The engagement between the piston rod 22 and the piston 21 is 
performed as a snap lock. This way the piston 22 may be driven into the cartric^e 
by the piston rod 22, the snap lock connection being flexible to pemiit the piston to 
foOow marginal volume variations caused by temperature variations. 
15 The loading of the device by turning the housing elements 1 and 2 in 

one direction relatively to each other may also be annulled by rotating the two 
housing elements in the opposite direction relatively to each other until the nut 
element is displaced to abut tiie disc again. The mutually abutting surfaces of ttie 
nut element and the disc 23 are provided witti respective ramps to prevent further 
20 relative rotation in this direction when the nut member abuts the disc. This way it is 
prevented tiiat a furtiier relative rotation of ttie housing elements in tiiis direction will 
cause the piston rod to be drawn out of engagement with the piston. 

The end of the tubular nut element opposite the disc is provided witfi 
a knob 33 having an outer cylindric surface fitting guidlngly into tiie bore of the 
25 tubular second housing element and an end surface flush witii the end edge of the 
second housing element when the device not loaded. When the device is loaded 
and the nut element is displaced away from the disc, the knob is protruding from the 
end of the second housing element giving a tactile and visible infbmiation of tt^ 
status of tiie device, I.e. whetiier ttie device iis loaded or not 
30 The spray nozzle element 13 is covered by a cap 34 when the devtee 

is not in use. This cap is provided witii a cGp 35, so tiiat it can be canled in a pock^ 
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like a pencil. The cap 34 fits over the first housing element 1 and when fitted on is 
adjacent to and flush with the second housing element 2. The adjacent edges of the 
second housing element 2 and the cap 34 are provided with a projection 38 and a 
con-esponding recess 39, respectively, the projection engaging the depression when 
5 the cap is fitted on. 

The cap Is provided with intemal grooves 36 engaged by extemal ribs 
37 on the first housing element 1 . Thereby the cap can be used for rotating the first 
housing element 1 relatively to the second housing element 2 when the cap Is 
appropriately axially displaced on the first housing element to bring the projection 

10 38 out of engagement with the recess 39. The projection 39 is made as an arrow 
pointing on a scale on the cap, so that a dosing measured in units may be set by 
the turning of the two housing elements relatively to each other. The rotatabie 
connection between the two housing elements is provided with a dick mechanism 
providing a hearable and perceptible click at each two units set 

15 When the dose Is set, the cap is removed from the de\dce and the 

nozzle element is Inserted in a nostril, and the release member 19 is pulled further 
over the first housing element to release the dose which is sprayed out through the 
nozzle at an angle of 0-30°. After use the cap Is again fitted over the first housing 
element in a rotary position making the projection 38 engage the depression 39. 

20 The first housing element fonning the cartridge is made of a transparent 

material allowing the position of the piston to be observed to decide how much 
liquid is left* For this purpose the first housing element may be provided with a scale. 
When the cartridge is empty, the device may be disposed of. 

Although the device is described with the cartridge fonming an integral 

25 part of the first housing element, an embodiment wherein a separate cartridge is 
received In the first housing element will be within the scope of the invention. The 
device may also be a durable one in which only the cartridge and possibly the valve 
and the spray nozsde are changed when the cartridge is empty, whereas the dose 
setting mechanism is reused as a durable part. 

30 The device is preferably used for dosing InsuBn which may be 

assimilated through the nasal mucous membranes, but it is may also be used for the 
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preset doses, e.g. for curing eczema. 



wo 92/11049 



11 



PCT/DK91/00400 



CLAIMS 

1. A device for nasal administration of a number of measured doses of 
a liquid medicine, especially insulin, comprising a first and a second housing element 
coupled together to allow rotation but no axial displacement of the first housing 

5 element (1) with respect to the second housing element (2), said first housing 
element (1) comprising a cartridge containing the liquid and being sealed by a 
piston (21) at the end coupled to the second housing element (2) and being at its 
other end closed by a valve (7,9) to communicate the liquid in the cartridge with a 
spray nozzle (12) when opened, characterized in that the device further comprises 

10 a threaded piston rod (22) engaging the piston (21) of the cartridge unrotatably with 
respect to the first housing element (1) and disposed in the second housing element 
(2) to move axialiy therein, a nut element (27) mounted unrotatably but axiaily 
displaceably in the second housing element (2) and engaging the thread of the 
piston rod (22). a helical spring {22) abutting at its one end an internal annular 

15 abutment on the second housing element (2) and at its other end a shoulder on the 
nut element (27) to press this nut element and thereby the piston rod (22) and the 
piston (21 ) in the directions towards the outlet end of the cartridge setting the liquid 
therein under pressure to be released by opening the valve (7.9) for spraying out a 
dose of the liquid, the housing elements (1 .2), the rod (22), and the nut element (27) 

20 cooperating so that relative rotation between the housing elements (1,2) in a 
selected direction causes relative rotation between the rod (22) and the nut element 
making the nut element move axialiy in the second housing element (2) in a direction 
to compress the helical spring (32). 

2. A device according to daim 1. characterized in that the piston rod 
25 (22) is snap locked into the piston (21). 

3. A device according to daim 1 or 2. characterized in that the nozzle 
(12) sprays out the liquid at an angle of 0-30^. 

4. A device according to any of the preceding claims, characterized in 
that the nut element (27) defines at least one radially protruding, axiaily extending 

30 projection (29) on an exterior portion thereof; and the projection is received in an 
axialiy extending groove in an inner portion of the second housing element (2). 
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5. A device according to any of the preceding claims, characterized in 
that a stop (30,41) Is provided limiting axial movement of the nut element (27) Into 
the second housing element (2). 

6. A device according to any of the preceding claims, characterized in 
5 that a stop (40) is provided limiting the movement of the nut element (27) along the 

piston rod (22). 

7. A device according to any of the preceding daims, characterized in 
that it has a removable protective cap (34) configured to receive the first housing 
element (1) and abutting when mounted there on the second housing element (2): 

10 and means (36.37) for releasably coupling the protective cap (34) and the first 
housing element (1) for rotation together, so that rotation of the protective cap (34) 
with respect to the second housing element (2) causes rotation of the first housing 
element (1) with respect to the second housing element (2). 

8. A device according to claim 7, characterized in that the abutting 
15 edges of the second housing element (2) and the protective cap (34) comprise 

pointing means and scale means, respectively, to measure the relative rotation of tiie 
protective cap (34) with respect to tiie second hoieing element (2). 

9. A device according to daim 8, characterized in that means are 
provided for providing detents at selected rotational positions of tiie first housing 

20 element (1) witii respect to the second housing element (2). 

10. A device according to dam 9, characteri^ in that tfie coupling 
means (36,37) allow the protective cap (34) to receive the first housing element (1) 
in multiple different angular positions of the protective cap (34) witin respect to the 
first housing element (1) to allow tiie protective cap (34) to be oriented at a selected 

25 position witii respect to the second housing element (2), regardless of the detent 
rotational position of the first housing element (1) In the second housing element (2). 

11. A device according to daim 9, characterized in tiiat tine abutting 
edges have interiocking means (38.39) for defining a selected angular position of ttie 
protective cap (34) with respect to the second housing element (2). 

30 12. A device according to daim 10, characterized In that the inter- 

locking means comprise a recess (38) on ttie abut&ig edge of the protective cap 
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(34) and a projection (39) on the abutting edge of the second housing element (2). 
the projection (39) being shaped to fit into the recess (38) to define the selected 
position. 

13. A device according to any of the preceding daims, characterized 
5 in that the piston rod (22) is made inrotatable with respect to the first housing 

element (1) by fitting through an opening in an anti-rotation disc (23), the opening 
being mainly circular with at least one projection (26) protruding into the opening, 
by the piston rod (22) having a con-esponding profile with recesses (25) correspond- 
ing to the projections (26), and by the anti-rotation disc (23) being at Its periphery 
10 provided witii attemating spaces and teeth (42) fitting into a castellated end of the 
first housing element (1). 

14. A device according to daim 13, characterized in that the anti- 
rotation disc (23) serves as an abutment for tiie nut element (27) limiting its 
movement towards tiie cartridge. 

15 15. A device according to daim 13, characterized in that the abutting 

faces oif ttie nut element (27) and the anti-rotation disc (23) are fornied as annular 
ramps (31 ) which when in mutual abutment allow only relative rotation of tiie first and 
second housing element In a device loading direction. 

16. A device according to daims 14, characterized in that the nut 

20 element ( 27) has an tubular extension coaxially sunrounding the piston rod (22) and 
terminated by a knob (33) at tiie outer end of the second housing element (2), tiiis 
knob (33) being flush witii tiie edge of tills outer end when the annular ramps of the 
anti-rotary disc and the nut member are In mutual abutment. 
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